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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope
The present document describes the requirements for managing User Equipment based measurements for MDT in UTRAN and E-UTRAN networks with control plane signalling approach 
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 32.441: "Trace Management IRP; Requirements".
[3]
3GPP TS 32.421: “Subscriber and equipment trace: Trace concepts and requirements”.

[4]
3GPP TR 36.805: “Study on Minimization of drive-tests in Next Generation Networks” 

[5]




3GPP TR 32.827: “Integration of Device Management Information with Itf-N”

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
MDT


Minimization of Drive Tests

RLF


Radio Link Failure
4
Concepts and background
(Editor’s note: Add som text here from TR 36.805 [4])
4.a SubSectionTitle

5
Business Level Requirements
5.1 Requirements
5.1.1 Management of UE based measurements for MDT
REQ- MDT-CON-01
Minimise the need for separate drive tests by own personnel
A capability shall be provided for the IRPManager to collect measurement data from UEs that are used by subscribers. The legal and contractual aspects between operators and subscribers etc. are outside the scope of standardization.

REQ- MDT-CON-02
Retrieval of data for a geographical area
A capability shall be provided for the IRPManager to collect measurement data from UEs in a specific geographical area.

REQ- MDT-CON-03
Retrieval of data from a specific UE
A capability shall be provided for the IRPManager to collect measurement data from a specific UE. 
5.2
Actor roles
5.3
Telecommunications resources

5.4
High-level use cases
The use cases described are the ones that are supported by RAN WGs in Rel-10.
Minimisation of Drive Tests has the use cases according to ref [4] TR 36.805 clause 5:

1. Coverage optimization

2. Mobility optimization

3. Capacity optimization

4. Parameterization for common channels
5. QoS verification

Editor’s note: Reference to TR36.805 should be reconsidered once the use cases have been moved to relevant RAN2 TS. (TS 36.xxx)

5.4.a
UseCaseName
	Use case stage
	Evolution/Specification
	<<Uses>>
Related use

	Goal (*)
	
	

	Actors and Roles (*)
	
	

	Telecom resources
	
	

	Assumptions
	
	

	Pre-conditions
	
	

	Begins when 
	
	

	Step 1 (*) (M|O)
	 
	

	Step n (M|O)
	
	

	Ends when (*)
	
	

	Exceptions
	
	

	Post-conditions
	
	

	Traceability (*)
	
	


6
Specification level requirements

6.1
Requirements

6.1.1
General requirements
· Trace management and Itf-N: refer to 32.441 [2]

· Managing Trace Sessions: refer to 32.421 [3] and 32.441 [2]

· Management of Trace Record Files: refer to 32.421 [3] and 32.441 [2]
REQ-MDT-FUN-01
UE measurement configuration
The IRPAgent shall be configured with UE MDT data collection according to the IRPManager’s request.
REQ-MDT-FUN-02 UE measurement collection and reporting
The time interval for measurement collection and reporting shall be configurable in order to limit the impact on the UE battery consumption and network signalling load. It shall be possible to collect measurement logs preceding a particular event (e.g. radio link failure).
(Editor’s note: The requirement is up to RAN2 decision. Once RAN2 has an agreement on measurement triggers for connected mode and IDLE mode reporting the requirement will be reconsidered.)
REQ-MDT-FUN-03  Geographical scope of MDT data collection
Drive testing of a targeted geographical area (e.g. problem area) is part of usual activities for operators. It shall be possible for the IRPManager to configure the geographical area in terms of UTRAN/E-UTRAN cell, where the MDT data collection shall be performed.
REQ-MDT-FUN-04 Selected UE based MDT data collection
It shall be possible for the IRPManager to select certain UEs for MDT data collection.
REQ-MDT-FUN-05  Location information
The UE measurements should be linked to available location information (and/or other information or measurements that can be used to derive location information) when the UE measurements have been taken. The location information should be available in the file transferred over Itf-N.

(Editor’s Note:  UE Positioning Information (location information) availability is up to RAN2 decision. The requirement will be revisited once RAN2 has agreement on UE positioning information.)

REQ-MDT-FUN-06 Time information
The UE measurements shall be linked to a time stamp. Accuracy of time information (absolute time, relative time) is FFS in RAN. This timestamp shall be available in the file transferred over Itf-N.
(Editor’s Note:  FFS in RAN)
REQ-MDT-FUN-07 Device type information
The IPRAgent shall, according to the IPRManager, be able to configure certain UE capabilities when it configures the geographical area based MDT data collection. Such capability requirements can be e.g. required free memory capacity in the UE, minimum required available battery information, positioning capabilities.)
(Editor’s note: UE capabilities are up to RAN2 decision.)

REQ-MDT-FUN-08 Independency from SON
The solutions for minimization of drive tests shall be able to work independently from SON support in the network.
6.1.2

MDT Trace requirements

REQ-MDT- FUN-09 Reuse of Trace Functions

For retrieving data from a geographical area, the Cell Trace function shall be reused. For retrieving data from a specific UE, the Subscriber and Equipment Trace function shall be reused.
REQ-MDT- FUN-10 Forwarding of Trace Session Activation 

The Trace Session Activation shall be forwarded to the UE. 

6.2
Actor roles 

6.3
Telecommunications resources

6.4
Use cases

6.4.a
UseCaseName
Annex A (informative):
Annex A.1 Requirements in RAN2

Minimisation of Drive Tests, ref [x] TR 36.805 clause 4,  have requirements on

1. UE measurement configuration

2. UE measurement collection and reporting

3. Geographical scope of measurement logging

4. Location information

5. Time information

6. Device type information

7. Dependancy of SON

It also has constraints for

· UE measurements
· Location information

(Editor’s note: the following should be removed before sending the TS for information to TSG-SA)
An extension of Subscriber and Equipment Trace by including the UE as a node that can perform tracing would mean that the:  
· requirement 1 is fulfilled

· requirement 2 would be quite acceptable, due to battery consumption requirmements

· requirement 3 is covered by Cell Trace.

· requirement 4 would fit very well with the intentions in Subscriber and Equipment Trace, even if no such requirments exist so far.

· requirement 5 is fulfilled. The accuracy from Subscriber and Equipmement Trace is millisecond level, ref [z] TS 32.423.

· requirement 6 is not yet covered, other than that IMEISV is reported. To extend the Subacriber and Equipment Trace requirments with this requirement would be natural.

· requirement 7 is not covered at all by Subscriber and Equipment Trace.

To include MDT in Subscriber and Equipment Trace gives the advantages that 

· The log files are sent to the same place (Trace Collection Entity) in the Network Management System.
· The logs contain the same identifications so it is very easy to correlate the data from the network and the UE

Annex A.2
Use cases from Subscriber and Equipment Trace
Subscriber and Equipment Trace has the use cases ref [3] TS 32.421 Annex A:

1. Multi-vendor UE validation

2. Subscriber complaint

3. Malfunctioning UE

4. Checking radio coverage

5. Testing of new feature

6. Fine-tuning and optimization of algorithms/procedures

7. Automated testing of Service Provider services

8. Regression testing following network fix
9. Service fault localization with a Service Provider network
Annex A.3
Proposed Solutions from Study phase
The following is an extract from [5].
UE based Network Performance Measurements utilizing 3GPP Trace capabilities
It shall be possible to select a geographical area where the UEs that are present in that area can participate in the MDT campaign. Cell Traffic Trace is an already specified functionality in 3GPP. Cell Traffic Trace can be used to monitor one or more specific cell(s). As part of the Cell Traffic Trace function, UEs in a certain area (the area is defined by the Cell ID) are traced. The collected trace data can include (depending on the trace configuration) all signalling messages exchanged between the UE and the network, containing also the RRC MEASUREMENT REPORT, which contains already a lot of information from the UE. 

It shall be possible to select UEs that can participate in the MDT campaign. The Subscriber and Equipment Trace is an already specified functionality in 3GPP. Subscriber and Equipment Trace can be used to monitor a specific IMSI or IMEI(SV) through out the mobile network. The collected trace data can include (depending on the trace configuration) all signalling messages exchanged between network nodes as well as between the UE and the network, containing also the RRC MEASUREMENT REPORT, which contains already a lot of information from the UE.

UE measurements for MDT will be transferred to the network via RRC signalling (Control Plane approach). Utilizing Trace functions to collect the UE measurements for MDT shall reuse and extend the existing functionality.

It shall be possible to configure UEs regarding measurements for MDT (Trace Activation including Trace Identifiers, list of measurements to be traced, and the IP address of the Trace Collection Entity (TCE).
UE Mobility shall be considered (e.g. given that the important information to capture is the Radio Link failures, and this information might not be reported to the network in the same cell where the RLF happened - therefore mobility needs to be taken into account). 

The Trace Activation operation (that is used to activate the cell trace function) needs to be extended to send the UE capability requirements. This requirement should state e.g. what kind of devices, and what kind of states of the devices can be participating in the MDT data collection (e.g. higher battery capacity then 70%, min 100Kbyte free memory, GPS availability, e.t.c.). Once the UE capability requirements (that is given by the operators) are sent to the eNB/RNC, the eNB/RNC can decide and can select the required devices in the given cell.
The following figure summarizes the MDT functionality utilizing Cell Trace capabilities:
(Editor’s Note: The possibility to read the UE capabilities are depending on RAN decisions)
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